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(54) Image handling method and system 

(57) An image handling method and system for exe- 
cuting the method. The method comprises: 



scanning at a scanner station, one or more hard- 
copy image sets to obtain corresponding image set 
signals; 

assigning an associated unique identification signal 
to each image set signal; 

communicating each image set signal and the 



associated identification signal to a hub station 
which is remote from the scanner station; 

forwarding an identification corresponding to an 
identification signal to a terminal which is remote 
from the hub station and the scanning station, by a 
route independent of the hub station; 
storing the communicated image set signals and 
associated identification signals at the hub station. 
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Description , /// shipped to the print or cbpy center, or obtained on a 

/ 1 ^ : . : 1 scanner at the remote print or copy center. Similarly, 

FIELD OF THE INVENTION . /J" subsequent US 5,477,353 describes a system* in which 

* ^ ' .',/ ! . ' one or more photographer units fc^n connect to a cen- 

This f inyentjon relates generally to the field of pho- , sf n tralized laboratory unit - (containing a film processor, 
tography and jmage signal^ " scanner, and printer). The ^353' patent-system Is con- 

More particularly, the Rreserrt inv^tion relates to a sys-," strutted with the purpose that a : given user's films are 
tern and. method by wHichjmage signals corresponding " , processed and scanned at one central processing 
to hardcopy photographs, .can be readily traced, and " center, each' assigned- a unique identification code, and 
retrieved and distributed as.d^ired t?y,a user jo . Retrieved by that user at his remote terminal using the 

///'. ; V rJ A " 'identification code. The retrieved images can then be 

BACKGROUND OF fHE INVENTION : ( ''/'TV. ^'/manipulated by the user and 'printed at the central 

■ V ' - " processing center. 

In corwerrionai phbt^ \ I The systerns b^trfe % 549 or *353 patents r^uire 

tographic film .in a camera and cpr^ is 'that all ditptal'lmage^stora^ 

ally, by, mail, or .some other, "delivery lserwce)/the „ .or hardcopy fife^ 

exposed film to. any convenient processing, center^ The / images from multiple users, must be coriveyed to only 
processing center then prbcesses/th^.filrn^ tp form the, . one central processing center. This is inconvenient and 
hardcopy images (typically in the ' fcrm of photographic ' may cause dela^'ih such a system implemented on a 
negatives on the original' fflrh and/cf/photogr^hic ' so country wide basis. 1 Even if the either patent cont em- 
prints, or photographic positives in Jthe. cgise of reversal ^ , plated multiple processing centers (Which they do not), 
processed . ( fflm). The hardcopy Jmages are then con- a user Vi/obld still be required to remember which 
veyed back to' the user (oft^n by ; the user" personally processing c^riter'his film was conveyed to; then use his 
picking them up at the processing center). If a. user remote terminal to communicate with that specific 

desires tqjshare the images with others without giving"' 25. processing center to merely retrieve the user's digital 
up their own hardcopies, they typically go through the images. r ' ■ ■ . . c 

highly tedious and time consuming effort of designating It would be desirable to provide a system which 

which hardcopy images are desired to be shared, allows a user to have hardcopy images, obtained from 
returning the designated hardcopy images to this proc- either hardcopies directly provided by a r user " or from 
essor to produce further hardcopies, and conveying the . 30 processing a filrrfc scanned at any of many multiple loca- 
furtherh^dcbpiestothepersbn(s)witfi whomfrSywish tions, and which allows a' user to kccess the resulting 
to share. If later it is desired to share the images with image signals from a rerrotet^rninal wthout havirig^to 
other persons, the/same process must typjc^lly be s ~ keep track of which* irrta'ges 'wSre scanned af 'which 
repeated. In fact, so muc^ effort aind fime;is'r^uired' / ; scanning ipbatibri i^tr^Aal^BaHning 1 location can be 
that most users wiir^ 3$ contacted fof>efri"evah'¥ 

image sharing. f i:i "' " > ' ir3? J * ' n ^ event of fanfares in the systerrt.'ai user is provided 

It has been appreciated that users can conveniently - ^ * with an independent me&ns which a user can use to 
distribute multiple image copies iri'little time; by scan- * inquire of the system, the location of his image signals, 
ning the hardcopy image on a'home scannerto gener- It would further be desirable that such a system allows 
ate corresponding digital image signals, and then 40 a user to consistently obtairi further desired services, 
forwarding one or more copies of the digital image sig- ? such as forwarding copies of toe images to others or 
nal to others by means of electronic rfiail (such as over / " obtaining products incorporating the images, without 
the Internet). Furthermore, the recent advent of serv- ' regard to the location at ! which the images were 
ices such as KODAK PICTURE DISK available from scanned and without having to make contact with fur-" 

Eastman Kodak Company and many processors, which 45 ther service providers offering such further services, 
allows a user to obtain a digital image-signal of images 1 ' c "' 

of processed film on a disk for a modest price, even SUMMARY OF THE INVENTION \ 

eliminates the need for the : user to own a scanner. The / ' ^ ' ! -. ,1 

availability of a digital image signal ^ditipnaliy allows a ' The present irWention provides an image handling 
user to cphvieriiently store! manipulate, arki' display of 1 50 /.methbd, comprising: 1 : J ' * " 
print copies of the images as desired at the user's loca- 
tion using conventional computer 'equipment.' ' ' .) 

US 5,272,549 discloses a system in which a cus 1 
tomer can connect his computer tip a rWiote 'print' or* '/ 
copy center to retrieve digital image signals ^"^e cus; ss / 
tomer's images. Those digital image ^ signals are / _ 
described as haying been obtained bii aT scanner at the ! ! ' 
customers location With' the storkge media then being : 
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scanning al a scanner station, one or morehard- 
copy image sets to obtain corresponding image set 
signals; 1 1 ; 

assigning an associated unite identification signal 
to each irhage set signal; ( * • • ir 

communicating each image set signal and the 
associated identification signal to a hub station 
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which is remote .from the .scanner station; 
forwarding jan, identification cprresponcGng. to, an. 
identification jsignal tc? a terminal which is ^remote : 
from the hub station and.-the scanning station, by a 
route independent of the .hub station; ,: > 

storing the commur^icat^image set- signals ; and : 
associated identification^sign^ls at the hub station, k 

The. present invention further prcvide& an image 
handling system compfisjng:h'r . ( : ; 

(a) a scanner station-having:, -* ( ; : -r?j 

a spanner syste^n which can scan one or .more . 
hardcopy^ image sete |o , obtain cpiresiMndjn^. 
hardcopy imagf set : sjgn^ls. ancJ whicjv cap . ? 
assign an associated pnique 4d^nt^ication4!g^ - 
nal to each set signal; . . n ... . 
a first .complication nieanaJor coramunicat; 
ing each image set signal and the associated 
identification signal to a remote hMb station; j: „ 
a printer .connected to. the .scanner. system tp 
print the unique identification associated wtth, . 
each image set signal ; . ( , 

(b) a hub station remote from each of the scanner 
stations, comprising; ;TO ^ ^ - ( . 

a second communication ipeans to receive the 
image, set signals jar^d their assocjat^ identifi- 
cation signals from the scanner system; 
a, first storage to store. ir^geuset signals 
^d;£ssociat^iden#^^ 
a thir4 communicafoo.rrieans ^rjCpmrwnic^-. . 
ing the image fet, signals arri'tfieir respec^e^ 
associated identification signals tp aiterminal, 
remote from each, of the/scanqer stations, and 
the hub station. , ; . k 

In another aspect of the image handling system of 
the present invention, the above printer is^eplaced with 
an identification communication means for communicat- 
ing (such as by transmission) the unique ijdentificatibn 
associated wjth each, image ,set ,signai to a terminal , 
remote from the scannerstation and the hub station, by 
a route independent of the hub station. 

Additionally, the present invention provides a hub . 
station with suitable means for executing eacTi step * 
required by a. hub station of thf present invention or as, 
described below. Such means is preferably in the form 
of a digital computer suitably programmed to execute 
the required steps, or in the form of . equivalent. hard- 
ware, or a combination of both, .j. . . 

The present invention realizes that a system with . 
multiple remote scanning sites and a remote hub sta- 
tion, can conveniently allow a user to have hardcopy . 
images scanned at any of multiple locations, while, 
allowing ready retrieval of ; scanned images at any . 



remote user terminal without the user tracking the loca; 
tion at which images were scanned. Additionally, the 
present invention by providing communiqation of the 
identification by a route independent of the hub station, 
allows a user to inquire of the hub station, and the hub 
. station to further inquire Off the .^propriate scanner sta- 
,/tion, the location of the jma^ is lriie 

even where the system has failed fb the point of the 
image set signal and. Associated identification signal 
.". never having beeii communicated to4he hub system. 
, jhis can be done "without the' user 'keeping track 1 ^bf 
". where any given film may have been scanned. Further, 
when a unique identification signal associated with each 
scanner location is also used, this particularly facilitates 
£ deter mmatibn ^e'so df ^ri/ ^ituVe in the sys- 
: ~" tem. In particular," th 1 ^ ^nher ; Ic^tRrtV which ; was to 
* 1 cbmmunfcSte the irhag^ v d^n be Contacted tb deter- 
/ J mine if the scanned images were in &ct com^leteSy' 
*J * cbmmunfc^ted tb tr^e'r^ub^ 

'go |ars of subh trkhOTission, and to request a fe-transmis- 
' ^ jSion rf neces^ar^. Acfcitibhaiiy, the presence of a hub 

station allows v a user fd forward copied of the images' or 
' have other services" for the imagfes, cohsistently^ 

obtained frdm the same location without having to com- 
25 municate with other vendors and witriout regard to the 

locations at whteh different images may have been 
\ " scanned'" ' . '[ t '° ™ '' 

BRIEF DESCRIPTION OF THE DRAWNGS ^ I 1 
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FIG. i is b|pck diagrgni illustrating a system of tfie 
present invention; \. : * ; " - . 

FIG. 2 is^ arista JFIcw^ opera- 
tion of^sbrnie.asji^c^ c^ 

FJG^ 3^is a ^di^gram jliv^ of 

an identification generated for an associated image 

set signal; apd. ^, it : ^ tw 

FIG. ^4 is a bibcK cfiagram ij|i^ 

FIG. 1 with a further cormectipn ;pt ^the ^Hub to ' 

another hub. . -\ r ' \ ",'.T J " 
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To facilitate ..understanding, identical reference 
numerals have been used, where possible, to designate 
.identical elements that are common to the figures. [ 

EMBODIMENTS OF THE INVENTION ^ 

In the, present invention. rt ,wrji be under^tdbd that 
with reference to cbrnpQnents being "remote " from one 
another, is n^ant that tiiey wfll^be af feast in ahpther 
building, and. often a mile or morie.(such as 10, 100 or 
even 1 000 miles) . . £parL . A' r . ' reference to 
"communication "cefersl unless a pontrary indication is., 
given, to transfer 6\ a signal, ^uch, fransfer cot occur, for' 
example, as'.a ^i^mi^ori of a signal between the 
sender and ( rece(ver, such as may . be qbtaiped over a 
corrputer^eW6rk^sgch.a$^ Internet dedicated com-; t 
municatioh Jfne, o.c cy^r adirecrtjdjai : up ( cc^ri(^ 
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as provided by a telephone (ine (any of which may 
include satellite or other non-wired links, in : addition to 
wired and fiber optic links). . Thus, ,~trarsririssipn v 
implies a signal ^transfer wrthbut a physical transfer of a 
storage , means, such as by suitable "connection " (that 
is, an actual electronic communication link including a 
direct connection, such as over a telephone or an indi- 
rect connection as may occur over the Ihernetj. In ariy 
event, due to the distances" typically encountered 
between scanning stations; hub station iand' terminals, J 
there will typically be one or more sfgn^lr^eaters 
between the originator of the communication and the' 
receiver. Alternatively, the transfer can occur by the sig-"~ 
nal being saved on a suitable forage medium (sucfi as 
magnetic or optical tape or disks) £nd ^e^storage 
medium being physically fr^sf erred followed by the 
reading of the signal from tie hardcopy at J the' recewer. 
A reference, to ~ forwarded " refers; .unless a contrary 
indication is given] to a transfer of both ^signal (thWisr, . 
a "communication ") as well as to other means of trans- 
fer, such as the physical transfer * of a hardcopy (Sir 
example, a suitable medium upon which data, such as 
alphanumeric characters, corresponding to a signal has 
been printed). . .' , f . ' 

In the present .invention reference is made to scan- 
ning of a hardcopy image to obtain a corresponding dig- 
ital image. : Such procedures, and equipment for 
performing scanning, are well known. Typically, a filin 
frame is scanned^with a light beam, and the light trans- 
mitted through, the film i? detected, typically as three pri- 
mary color light intensity sjgnals, and digitized. The 
digitized values may be formatted to a standard for 
video display and stored on , connpact disc, magnetic , 
media, or other surtabie storage. Such image digitizers . 
take a varietypf farms and they^ 
of film digitizing, particularly, (Fne, illun^fhatipn ahd line<ar; 
CCD-based digitizers, are de^ribed in greater detail in - 
U.S. Patent No. 5,012,346. Also photographic priats,can r 
be digitized using ref lection sdanners! 

Referring new to the drawings, and particularly FJG. 
1 , the illustrated embodiment of the image handling sys- 
tem of the present invention includes a plurality of scan? 
ner stations 2A, 2B, 2C to 2N which are remote from 
one another^as best seen in FIG, 1. Each scanner sta- , 
tion includes a, film processor 4 which can, process 
exposed photographic film and produce hardcopy 
images in the form of both print sets 50 and correspond- 1 \ 
ing negative sets 52 (only one of which is shown jn FIG. . 
2). Negative image set 52 will typically be thadeveloped 
negative film obtained from exposed film roll 48, while 
each print set 50 will typically be^reflectiye prints of the 
negative set, 52. However each set 50 and 52 can^coh- 
sist of one or more images. ...... . \ l 

Each ^scanner station i 2^ tp,2N further includes a 
high volume scanner system 6 which indudes a.suitaMe ' 
scanner for sranniqg. the hardcopy "images oh r each , 
image set 52 to obtain a corresponding digital image sei 
signal. High volume scanner system 6 may be a digital 
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computer in the form of a workstation or desktop com- 
puter equipped with a suitabje digital scanrier for scan- 
ning negative set 52. Addrtipnajly, each sbanrier system 
6 can assign an associated identification signal to each 
image set signal so obtained. This 1 alignment may be 
accomplished^ by suitable software running 6n scanner 
system 6, and . is described further belowv However; it 
will be noted at this jioinVtHaf tech kdentificatidn signal 
is unique in'thatit includes a iscanrier location identifica- 
tion which is unique for each #danher station 2A to 2N. 
. ; As to the details, of trie identifibatibn assigned to" 
each associated image set signal, this is shown more 
fully in FIG, 3. The c^rnponents of the assigned identifi- 
cation are as follows: 1 " / , 

Bit Sum 100; the unsigned sum of. the binary identi- 
fication ID ') data including . ID version. Scanner 
ID, Date Code and Sequence Number (8 bits 
^inary|. The bit sum will be calculated after ehcryp- 
r tibn but pripr to cpnversion to the ASP II representa- 
tion.: the purpose of this Bit Sum is to identify data 
entry errors without querying the data base of hub 
station 20 fbran associated image set signal. 
ID Version 1 02 : revision number of this ID number 
(8 bite binary). This maps to, the I ^ncryptidh key, a 
new version should accompany any chanjge in the 
key . \ % ■ . . ' 

Scanner ID 104, unique identif ier for each scanner 
station 2 A to 2N (28 bits binary), which therefore 
serves as the scanner location identification. r 
Date, Code 1u6, date a scan of .a hardcopy image 
set began on (1 6 bits bihaf y - 9 b|ts for day of year\ 
, ^ and 7 bits for ye£jr). .\Year 'iJWill be any y6ar in which ! 
pf l .pe system of FIGS: 1 and 12 js f irsi Activated: fi 
Sequence dumber i08C increment^ fbr each roll 
scanned within' a day (20 bite binary); 

The actual ID Signal will be created from the binary 
representation of the Bit Sum 100, ID Version v 1 02, 
Scanner ID 104, Date Code 106 and Sequence Number 
108 as shown below in FIG. 3 (note that the ID Version f 
102 and Bit, Sum 100 must riot be encrypted): 1 

The lb, minus the Bit Sum 100 and ID vWsion 102 
, will be encrypted prior to conversion to its ASCII form 
by using DES (Data Encryption Standard) functions with 
a 56 bit key. DE$ is described iri "Applied Cryptogra- 
phy; Protocols, Algorithms, and Source in C", by Bruce 
Schneier, 1994, John Wiley & Sons, Inc. The key will be 
non-obvious and faiowri to the hub statidn 20 (that is; 
saved in a storage at hub station 20). the key will be 
provided to valid scanner sites when the key is changed 
allowing them to begin producing ID signajs encrypted 
with the new key This change may be required if aln old 
key has been recognized by someone attempting to 
jilaim i images which are not theirs. A change to the key 
Jwill map to a hew IDyersion and this association will be 
kept at hub station 20. The ID Version 102 facilitates the 
decryption process by associating the key used to 
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encrypt a gjvenJD Version with a non-encrypted portion sets and associated identification signals on a data tape 

of that ip! This will fallow, the ID to be decrypted and its . 54 which is physically transferred (as illustrated by phys-"' ' 

component parts ^ssopated with a roll whep it is loaded;' ical transfer link 10b in FIG.'?) to hub station 20: In this " 

(that is. saved); t>y the hub station 2'0/The will result _ case the link 10 is a con^e^ohding physical transfer link fcV 

in an audit traji for all digital image Sets loaded by the iOb as shown in FIG.' 2: ItwillbV^ ; : ' : 

central hub station 20. This ^aud^&aij'can boused by" ^ that tape 54 could be'Veplat^d I by ^ any : other suitable 

hub station 20 to respond to end us'^r queries about the ; , data storage means; sudh as optical or magnetic disks, 
status of the 'digital image sets, as described b^low ]\ The .scanner ^y^(em'6'ia|t > ^h\.scan'ner station 2A" / ' 

The ID wilt be present0c(! to the y^r (such as ; by . to 2N, further includes a printer S- Printed 8 is connected J 

printing a hardcopy) as ^16 case ^ i*n$en?itiye alphanu- \ 10' Jo scanner station 6 so a^ 

meric ASCII typeable charters (i.e. ip byte binary ID of characters (^lbvyn a§ hardcopy Tdeintifjcation 60 in' 1 

represented in base 3? usfngp-9 and Aa : Vy wher§0=tf, r FIG. 2) corresponding to each ideWic^tiprj signal. * . ^ 

1=1, ... f Aa=i0, ^.,Vy==3i)!" V . ' „ T 1 T ^ TTie siqgie h^^ 

As can be seen from the above, the npn-en^yiRted ^ J Vital compyter, such as ^ wqrks^tion, mirtrc^ or VV,. 

ID is incremented for each film roil receivecf at a given * mainframe c£rhpirter, t su^ 

scanner station. If nothing further was done to the ID, a. . the stejDs erf'; the* methcri ofcty f present invention ] | ; 

malicious user at a rernote terminal ppiild sii^yl'rKre^^ , required 'of but? s^ioif 2£' yiib station "20 includes a VW 

ment a received ID and ^hereby' acces^ another^ djgtei second qornrnunication ^^ns to receive image set sig- J"' 

image set. However, due to&e cWi<*yj&on^^ nals and trxeir associate^ jderrtificatioh Signals/ front * ^ 

described above, the resulting wcr^ $o each of the ^cahner stations SA to 2N. The second com- ' 

for a series of* different film/bll^ sj^iientially scanned, at ' municatioamegn^ may t>e a modern or suitable corhmu-^ ' 

the same location, no longer bear the same: s^uential nication card (riot shown) in the hub station for the cSse Jl 

relationship as the non-encrypted jderitifications. In fact, 1 where any of scanner stations 2A to 2N will OTripeCt by; 

the encrypted ipderitrficatipn for one ftj m roll jri such a a link such as connection 10a of FIG. 2, or may be a ' 

series cannot be determined, frorn. the enq-ypted identi- '25 reading device (not shown) which can read a storage' ■'. 

fication of another "rqll. withbirt knowledge of the encryp- medium physically conveyed to" hub statibh 20 when a 

tion or decryption algorithm. The presence dt the non- ' such a cdmmunicatibn means is used by any of scanner r ' 

encrypted bit sum .100 (sometimes referenced as a / stations 2A to 2N. Of course, hub station 20 may have ^ 

'checksum") make? it ( even more diff , both such types of second communication rro&ns to 'V 

Each scanner station 2A to 2N further Includes 'a"'' ab accommodate the different types* of TOmmunicate^^ 

first communication means to communicate eachlrmge; s \. means used by differert scaring stafo^ v ; 

set signal and its/associa|ed rdehtrfication sibpaJ to a" " Hub station 20 further has a first storage device ^ 

remote ryjb 's^tion ^ store the received image set signals and tfieiir aissbd- ! 

dling system. This communication isjllusirated as jdot^ ^ ~ ated identification signals. Such borage device may be 

municatioalirik 10 in tidf 1 ) The fjrst *%imi^l^tf6rf , .V> any suitable writhe 

means may be in the form ojf ? a mgitfem (^^ownfirV- ^ as one of more hard' di^fe^^ optical ^ 

scanner system 6, which communicates each image set 1 disks or tap^: A secdr«f ^ may or may not 

signal and associated identification oyer a Jink in the be the same ph^ical'devibe as 'the first Storage device, 

form of a connection 10a to the hubstetion ^0, such as ' contains directory data correlating 4ach i scanner loca- 

telephone circuit shown in FIG. 1 2. Howlv£r, : the first 40 %on identification with a scanner address (such as a- 

communication means could be a modem or commuhi- 'conventional mailing addrfeiss or e-mail address), 
cation card which, communicates with hub station 20' Hub stktion 20 additionally has ;a third cbmmiinida- ' 

over a different ^type of connection, such as a dedicart^d tion mearis for cortimunicating stored image set signals " 

line connectioaor a network (such a:s the" Internet). Of \ to any of a plurality of terminals 40A, '40B, 40C to 40N 1 

course, the various scanner stations jtk to 2M1n.FIG. 1 45 connected to hub 20. Such connection is illustrated 1 as r 1 

may use different first communication, means, aind oonnectibhs J30 in FIG. 1, and may, for example, b^ a' V ' 

therefore the various iinks 10 shown in FIG. 1 may be network connection, dedicated data line connection, or' 

the same, or a combination of cbnnectiOTS .'or physical telephone; system connection. Preferably, one or more 

transfer links, ohe ; or more of which m&y be active at any of the connection^ 30 will be network connections using r r J r 

given time (depending upon hpyy ^many scanner stations / so the Intern^. It will be ^'appreciated that^the second and 

are communicating image set Signals and associated ' third "communication means can be the same physical : 1 

identifications to hub station 20 at afiy given tinje). It will ' eiement, such as 'a ^liitable cdmmunicatibn program = 

be appreciated that more than one scanner station 2A ~ ' operating through' a modem card with one or more'telei- A 

to 2N may typically be in commuhication (such as by ^' phone connections, when at least one of the scanner "* 

connection) with hub station 20 at kny given time. 55 stations 2A to 2N communicates with hiA) station 20 • 4 

Alternatively, as shown in FIG. 2, the first cbmmuni- ' ; using a connection in the same fanner a^ at leiast dries- r 

cation means can be in. the form of 'a tape storage in / remote terrViinai 40A to ^N,. Each of remote terminals 

scanner system 6. which. stores the digital image si'gnar { 40A to 40N i^^sd'be Wiy^grtkj computer 42'wrfli;- 1 * [* 
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appropriate communication hardware and software to 
engage" in two-way communication with hub station 20 
over connections 30. The' presence" of such suitable 
hardware and software will be-iihderstood frbifn eiach of 
the terminals' 40A to 40N being' "connected to 
communicate " with hub station 20. One or more remote 
termin£ls'40A may be connected to" hub station 20 at 
any givfen time. 

It will be appreaated that additional means for cbrri- 
municaiting image signals to hub station 20 dsih also be 
provided. For example, such additional means i can 
include a digital cameria wfiich I <bmmunicates a digital - 
image to hub station 20, sucri as by a transmission over 1 
a network or telephone connection'/ :: ^ - r 

Methods of -the present inverttioh which areexe- 
cuted oh the system of FIGS: i 3rid'2 wit now be 
described. First, the lis^r will diposit their-u^eveioped : 
exposed film 48 at ariy dne'of the scanning stations 2A K 
to 2N which the user finds 'most cOhvenfent. At the 
selected scanning station the- user requests the type of ; 
processing and hardcopy images (for example, just neg- 
atives or additionally, reflective prints) desired and 
requests that an image set signal corresponding to the ' 
image set on film 48- be produced: These requests are 
made by checking appropriate boxes on a film process- 
ing envelope into which film 48 will be deposited. Film 
48 will be processed (that is. chemically processed to 
yield a permanent image) to generate a corresponding 
negative set 52 and a corresponding print set 50. Differ- 
ent negative sets 52 from different corresponding films 
48, will be^batched together with negative sets from ^ 
other orders requesting the scanning service and the 
batch will be scanned using high volume scanner syi s 
tern 6. As described earlier, ; each scanner' system ^will- 
generate from each negative :i sef-5S2i a corresponding 
digital image set signal and wiiTalsO g#ierate an asso- 
ciated identification' signal for each image set signal. 
The identification signal includes a unique scanner loca- 
tion identification as discussed above, and in more 
detail below, the image set signal can be in any suitable 
format that will be acceptable to hub station 20, such as 
TIFF, JFIF/BMP, PICT/GIF, PhotoCD or particularly the 
recently announced FlashPix format. 1 ■ 

A FlashPix file contains the complete image plu£ a 
hierarchy of several lower-resolution copies Within the 
same file. This makes a FlashPix file function like a 
small file when users want it and like a big file when 
users need it The FlashPix file structure empibys 
Microsoft Corporation's OLE structured storage format' 
which holds image data and related descriptive informa- 
tion in a 'standardized "wrapper/ The FlashPix formal 
also records edits to ah image as small Scripts 'called 
"viewing parameters." Edits are applied to high-resolu- 
tion images only when nece^ry-^usually whe~n r *users 
want high-quality output The FlashPix format* supports' 
two clearly and completely defined color space Option^-" ' 
-a calibrated RdB color space definition iand Phdtd' 
YCC. The 1 color space options^ are'built directly irtto the 
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file format. Optional JPEG coitipression, along with -a 
single-color compression option wht*re appropriate, is 
also provided. Further details of the FlashPix file format 
are available from Eastman Kodak Company, Roches- 
ter, NY. ./ - r-. * ' v. ;.■ t : - • 

Each print set 50. corresponding negative set 5i2. 
and associated identif icatiori, are'forwarded to the end 
•user (and hence, forwards! to -a remote terminal when 
"the user accesses sucri a remotelermirial)'by a route 
' which is independent of hub station 20 (that is, this 
^delivery to the end user does not go'through Hub station 
20). Such independent routes ; 14 are indicated bythe 
lines shown in Fi<3/1 r . : lh the case' of the identification, 
this may consist simply of printing -the identification' 
associated with a given image set signal' (and hence 
■ associated with the corresponding image set 52, 50 and 
film 48) with printer 8 and forwarding that printed identi- 
fication with the associated hardcopy image sets 50, "52, ' 
to the user who deposited the associated 1 film roll 48. 
This forwarding can simply be handing the print set 50, ■ 
corresponding negative set 52 and associated printed 
identification 80 the user, or sending it to the user by 
some other means, such as conventional mail or cou- 
rier. Alternatively, other routes independent of hub sta- 
tion 20 can be used as forwarding routes' 12. For 
example.' the identification could be comrnunicated to 
the user by electronic mail, facsimile transmission or 
some other means. *' ■' : ' 

It is possible that, alternatively or additionally, the < 
identification associated with a given film roll 48 could 
be communicated to the user through hub station 20, 
; such as by an electronic communication (such as elec- 1 
v tronic mail through a connection stich as the Internet). 
- Such an electronic communication of the identification 
could simpiy bis the same electronic corraminicatioh of 
the identification communicated to hub station 20 along 
with the associated image set signal. Hub' station 20 
could then communicate the identification to a corre- 
sponding terminal 40A to 40N when the user communi- 
cates with (that is, logs onto) Hub station 20. Such 
forwarding routes are indicated as forwarding routes 14. 
However, such a route is less desirable than routes 12 
which are independent of hub station 20. This* is 
because if hub station 20 does not receive' the commu- 
nicated image set signal and dissociated identification 
from the scanner sta^bn at which the film roll 48 was 
scanned, the user does not have the identification avail 1 ' 
able to her to use in determining why the associated 
image set signal is not available at hub station 20. Vr: 
The digital image signal set corresponding to a cus- 
tomer's film roll 48 and an associated identification sig- 
nal, can be communicated i: to hub station 20 by a 
connection 10a or a physical transfer 10b of a signal r 
storage medium such as a magnetic tape 54 as shown 
in FIG. 2 and discussed above. Hub station 20 receives 
each digital image set and its associated identification 
signal communicated from each scanner station 2A to 
2N in the first storage means. The identification signal is 
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decrypted and each image set signal can be, stored in and/or graphics, to one or more printers (not shown) or. 
the first storage apd indexed by the decrypted identif ica-. other locations (not shown) at which the user's request 
tion. ; ,r, ^ •> . . - v: ; ; may be fulfilled. Such printers or, other locations may or 

Theusecwillbeabletaatte^ may nqt bexempte from hub statiprt^O. 

image set corresponding to film roll 48 as soon as they - 5 . As mentioned digital image data may be lost in tran- : 
receive the identification,; by u^^smy/emote tefrninal, ; , 7 sit from a scanner .station to .hub-. station 20, ant error 
such as remote Jemrin^f to and comirny- may occur during the loading of the digital image data to 

nicate with, hub statiprj ; 20 ( by a t Gqnnection, 30. At, that the hub station 20, the image quality may be poor, or, 
time, the user simply entersrtij^ jderrffication aixl over :some other problem may. result in, hub station 20 not 
the connection successfully ^rnplejes a user,registra.' 10. .storing the^igitaLirnage set associated with the identify 
tion process at rwb station -20 y . - r ; , : . 

allow the user to inquire of hub system 20 as to the loca^ ■ ^ If a l: digital image set of predetermined characteris- : , 
tion and status* .of the digitaUmage setsi<yial corre--^ ~ n tics is nl# #pr^^ 

sponding .tp the, ider^icatiqn (and filrri. roll £8).,4Hu^. r , ; can be used to inquire as tp ,the whereabouts of such 
station 20 d^eryptSi .the /identification enterediby, ^ . v rs : digital image set Fpr ^ 

user, and cap search its index for a saved, digital image , r , : . ; t yentification.$ntfredby tr^e usecjcjan be compared with, 
of predetermined c^ar^eristics ^ fthe current date, jtfthe difference be^eeo the date yen- 

decrypted identificatiqn entered by the u^er. By ^prode^ n vt .^tification of the entered jde^ication,. and the current 
temnned characteristics " iri this case, is r efer enced any , ^ date is less pnan a tolerance predetermined by the user 
suitable predetermined characteristics determined by 20 (for exampje, less than 5 da^sj. jiub station 20 c may 
the operator of the system. For example, hub station ?0 . communicate a second message to the user at the . 
may be set such that any image set signal repefved will - 3 remote terminal 4QA stating that insufficient time has 
be stored and indexed with its associateclfctentrfication - been allowed fpr,rec§ipt of the scanned image set, and . 
signal Alternatively, the . 'predetermined prjaracter?,; , , r to check again later. Additionally, hub siatjpn 20 could . 
istics'coutd be set so-that qnly a complete image set is 25 indicate to the user upon such an inquiry that art elec- 
so stored. ^incomplete image sets (such as might u tronic mail message will be sent from hub,staitiorj 20 tp ; 
result from an, interruption of a cqnnectiorijjetween a the electrpnic mail aiddress of terminal 4pA within an 
scanner station 2A to 2N and hub station 20, or, from additional predetermined number of days (for ^rrple 
corrupted, data) or digital irnage, sets in .p, ; format not 10) when a digital image set ass^aited with 
acceptedby hub 20. may be stored but are jdentified as ;r so fication is received at hub station 20, or by the 0 end ; pf , 
not meeting, ^the predetermined <rfiaracteristics (for c that additional predetermined peripd if no such.digital Vl 
example.; they^are stored With an associated; ideptrfjca- : . image set is received. Hub statipn 20 can theq index the . 
tion indicating incomplete .or- com^ec^dafc, or^ data • 4 . % additional pred^ermin^xlate and r autprTOtically send 
format nonsupported by ^" ; statio^2Q)[.: x ; , r . ,^ s> rifi rc,$ e foregoing mes^ges.wtj^^ image set 

If such ( a digital image set of ; predetermined charec- ^.ps^. , associated with tKe i^nj^ic^oji i is received ,at hub sta- 
teristcs exists, one or more of the in^ges iri the ^t rrtay , _ : , : . : tjon20bythepr^ ; v » ; ; ; ^ t 

be communicated to the user at remote terminal. 40A, or - v ; t;v If the difference betyyeen the two dates exceeds the 
forwarded to another of the connected remote terminals , ; ? " predetermined tolerance, hub statipn 20 can then^deter- 
40B to 40N, as instructed by the user. In the latter, case, mine from the directory database jn the secpnd storage, 
this would amount to the user forwarding one or more 40 the scanner address associated with the user entered , 
copies of the digital image as desired. The user may ^identification. , In the , particular example ^ above, this 
then edit or print the images as desired, and may further would be scanner -2 A- Hub station 20 can then forward 
communicate the edited image back to hub station 20 a first message in the form of an inquiry to the deter- , 
for storage in addrtion^o.orjnstead of, the original unal- mined scanner eddress.fo inquire as to the particulars^ 

tered digital image. Furthermore, hub station 20 could 45 of the communication of the t digital image set associated. : 
be programmed to transmit to the user at a remote ter- r . with that identif ic^tion, or in v the ^orm of a request tpi !; 
minal, either upon request or automatically ,(ir) tf;e form i . repeat the .communication, if possible (for example, 
of advertising), details of services that be requested . where the determined scanner station has ^stored a ^ 
from hub station 20. Such seryices may include various ri % copy of the digital imafje set). Hub station 20 can con-r 
sized prints of an original or edrtpd image ^tored at hub , nect to the determine scanner station 2A to deliver the . 
station 20 (either as prints; .by .themselves, : ,or with ; first message as. .for example, be en electronic, mail f 
accompanying text or graphics, such as embodying the ( , message- pr : fac^mile, if the scanner station has the , 
image in a greeting card), pr the incorporation oj one or t r ^ .capacity to receive such a message. In the case of the s . 
more original or edited images onto a produqt, such es t . r * electronic message in^ particulpr^tfte^ scanner stations [' 
an article of clothing or other useful, articles (for exam? 55 v ■ |2A to 2N^mey ( qptjpnally be t ^quipped with a storage ., 
pie, cups or plates). For this purpose, hub station 20 . . ^which store© particulars qf;when..and hpw each, digrtai .V. 
may communicate , (preferably by transmission) the,," i^,. image set and a^9ciate<^ 
image signal and accompanying instructions, text, . jrated to hub s,t^ion ^ 
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to which an inquiry was f sent, could access such partic- 
ulars of digital image set status and disposition in 
response to the inquiry, and communicate' them to hub 
station 20 through a connection, for communication to a 
connected terminal 40A to ;40N* Alternatively, the first 5 
message can be printed, at hub station 20 and for- 
warded by conventional mail or courier to the deter- 
mined scanner station such as scanner station 2A. 

Of course, the sequences in the ftoregbihg para- 
graph can 'optionally be executed upon receipt of a user 10 
inquiry, without the described corrparing of the differ- 
ence in the twbdatesl ; : ^ 1 fl " : ; 

It will be appreciated lrbm v thW : ^b(^er that 'the end 
user is able to drop off multiple film rolls at different ones 
of the scanner stations 2 A tb 2N? arid access the corre- 15 
spending digital image sets, witriout ever having io keep 
track of which filmVdlls w£re drcippedoff at which iscan- 
ner stations, and access all scanned image sets at the 
one hub station 20. The use of a route independent of 
the hub station 20, by whfdva remote terminal location r 20 
is provided with identification, allows a user to inquire of 
hub station 20 the whereabouts of the associated digital 
image set even though hub station 20 has never previ- 
ously received such set or any information on it from the 
scanner stations. Furthermore, the unique scanner 25 
location identification aids in then tracing the digital 
image set. 

Referring to FIG. 4: there is illustrated the situation 
where more than one hub is present in the overall sys- 
tem, each hub serving different geographical regions 30 
(such as different countries). In FIG. 4, hub station 20 is 
only shown With scanner stations 2A and 2B communi- 
cating therewith, although it will be understood that fur- 
ther scainrier stations' 2C to 2N can £e'*presbnL A 
second hub station' 21 f which ma^bei 'the sarrte as hub 35 
station 20, is inf Communication w^'sbahher stations 
3A, 3B to3N, over cornmunicatioh links l i. in any of the 
manners hub Station 20 is jn communication with scan- 
ner stations 2A to 2N, as described above. A plurality of 
user terminals (not shown) may further be connected to 40 
hub station 21. There may, of course, be a further con- 
nections of hub station 20 to other hub stations (not 
shown) each with their own associated scanner stations 
and terminals (not shown). Hub station 20 may commu- 
nicate with each over a data network or other connec- 45 
tion, such as hub station 20 cdrhmunibates with hub 
station 21 over image data network 120. The communi- 
cation connection from one hub station to hub station 20 
can be through one or more other hub Ti statiohs or hot. 

In FIG. -4, each of the multiple hub stations, such as so 
hub station 20 and 21 , would have directory data in their 
respective! second storages which correlates' each 
scanner location identification withTa scanner address 
and the address of the hub with which that scanner sta- 
tion normally communicated. With this arrangement, a 55 
user can drop off a film for processing and scanning at 
any scanning station which normally ; communicates 
with an associated hub, and automatically retrieve dig- 



ital images at any terminal by communicating at another 
hub. As particularly shown in FIG. 4, the user drops off 
a film for processing and scanning at scanning station 
3B. The print set and associated unique identification 
are returned to the user. Scanner- station will communi- 
cate the digital image set of that film to hub station 21, 
with which it is normally associated. When the user 
attempts to retrieve the digital image set from a terminal 
40A connected- to hub station i2d, hub station 20 will 
compare the decrypted identification transmitted to it by 
the user with its directory, data arid ascertains that the 
film associated with that identification was scanned at 
scanner station 3B, which scanner station normally 
communicates with hub station 21. Hub station 20 will 
then forward & request to hub station 21 (preferably a 
transmitted request over network 120) for the associ- 
ated digital image set to be communicated to hub 20. 
Preferably this communication occurs also as a trans- 
mission from hub 21 to hub 20. In this example then, it 
will be seen that the communication from scanner sta- 
tion 3B to hub station 20, was an indirect communica- 
tion through hub station 21. . 

The invention has-been described with reference to 
a preferred embodiment. However, it will be appreciated 
that variations and modifications can be effected by a 
person of prdinary skill in the art without departing from 
the scope of the invention. ' : \ 

PARTS LIST 



2A, 2B, 2C to 2N Scanner Stations 

3A,3Bto3N " v Scanner Stations 

4 - : ' v1 • Filrh Pr&feissor 1 

6 r>£-w.- ■ Scanner System 

8 ec ■ ;t :> — - , "» - 'Printer : ! 

10,11 :>l yt ' - Communication Link 1 

10a Connection 

10b Transfer Link 

12, 14 ' ' Routes 

20,21 k Hub Stations; 5 c 

30 . rC Connection - r 

40A, 40B; 40C to 40N Terminals 

42 Digital Cornputer 

48 Film Roll 

50 Print Sets 

52 Negative Set 

54 Tape 

60 Identification 

100 Bit Sum 

102 ; s ; Version 

104 Scanner ID * 

106 ' Data Code 

108 Sequence Number 

120 ' Network 



Claims ; ( ■ " ; *- 

1. An image handling method, comprising: 



8 

< E P 0830008A2_I_> 



15 



EP 0 830 008 A2 



16 



scanning at ,a scanner station, one or more 
hardcopy image sets to obtain corresponding 
image set signals;. : . . ; - 
assigning^an: associated unique identification' 
; signal to each image set signai; . 
communicating each iionage set signal and the- 
associated identification signal. to a hub station 
which is remote fromthe* scanner station; . i 
forwarding; anc;identitication; coaesponding to 
an identification J signal to a terminal, which is 
remote frdiThthe/hub .station ,and the scanning, 
station, by a -route independent of rthe hub sta- ; 
tion; ■.■•r : *.r. i' . vv i* 

storing ,the communicated image -set- signals ; 
and associated #entification:signals.at tbeJftub 
Station.* ;■: '';>/.' : ri . ^/.- :r iK?Jh 
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2. A method according to claim I additionally compris- 

ing transmitting the identification i signal .from the -^.<..> 
remote terminal to the hub station? : ' • £o\ 

3. A method according to claim 2 additionally compris- • r 
ing the hub station determining rf it has a stored 
image set signal of predetermined characteristics 
associated wrth the receivecj.^dentification signal. ■ - 25 



4. A method according to claim 3 additionally compris- 
ing, when the hub station determines that it has a 
stored image set signal of predetermined charac- 
teristics associated with the received identification 
signal, the hub statjpn communicating the image 
set signal associated witii ttte reeved jdenti{ica^ 
tion signal, to the rernote terminal, and when the 
hub station determines ^tfiat jt.haa no such stored 
image set signal then forwarding ,a message to the 
remote terminal indicating no,, suctfi stored image 
set signal. 
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5. A method according to claim 1 wherein the identifi- 
cation forwarded to the remote .terminal is for- 
warded by first printing a hardcopy of the 
identification at the scanner statjon then delivering 
the hardcopy of the identification to the remote ter- 
minal location. 

6. An image handling system comprising: 

(a) a scanner station having: 

a scanner system which pan scan one or 
more hardcopy image s^ts to obtain corre- 
sponding hardcopy image set signals and 
which can assign an . associated unique 
identification signal to each set signal: 
a first communication means for communi- 
cating each image set signal and the asso- 
ciated identification signal to a remote hub 
station; 
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a printer connected to the scanner system 
t to print the unique identif ication associated 
r with, each image set s^ignal; .^ . 

(b) a hub station remote from each of the scan- 
ner stations,- comprising: • r ^ . 

. a seccrK^cprnmunicajtion means to receive 
r ; ^theiimage set signals and their associated 
. identification signals frpm the scanner sys- 
.-tern; : s -. ,J-.' 0: . * 

a first storage to store the image set sig- t 
• nals. and, associated identification signals; 
• a thjrd communication irreans for commu- 
, noting tfie imjaga set. signals and. their. 
, . respective a^pciated. identification signals 
: ip a ^rrnjnal remote frpraeach of the sparir 
r; Pgr ?tations r ;an4the hub.station. 

-An image ^handling system ^according to claim- 6 
additionally comprising a, remote .terminal con-, 
nected tp, communicate with the hub station. 

An image handling system comprising: • 

(a) a scanner station having:,. . .: (i 

v a scanner system which can scan, one or 

> more hardcopy image sets to obtain, a cor- 

. . , responding hardcopy image set signals, 
and which can assign an associated 
.. unique identification signal to each set sig- 
nal;/ T . .... \ , / r rr t - z 
r * a f irst communi^tioa means for 
■ v . ^t^gfac^imagq. set sjgnal and the asso- 
ciated icfertfific^bn. signal tq a hub station 
remote from r the scanner station; . *. 
, an iderttif ication communication means for 
v communicating the unique identification 
r , associated with each -image set signal to a 
terminal remote from the scanner station 
and the hub station, by a : route independ- 
ent of the hub station; , s 

(b) ; a hub station remote from aach of the scan- 
ner stations, comprising:, ? . *. 

... a,secotnd communication means .to. receive ., 
. the image set signals and their associated 
, identification signals from the scanner sys- * 
...tern;, , r .-. .... . ,^ . t - tt , ■ 

n >; .a fir^t , storage tp h stpre the image set sig- v 
nals anci associated identif ication signals; . 
.. a thjrd pommunicgtipn, means for commu- 
v nlcating^the .image, set signals and their 

> .respective. associated identification, signals', 
. v ^tp the. remote terminal. - : « - : . . . 
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9. An image handling system according to claim 8 
additionally comprising a plurality of terminals 
remote from the scanning station and the hub sta- 
tion, connected to communicate with the hub sta- 
tion. 5 

s 

10. An image handling system according to claim' 8 
wherein the identification communication means 
transmits the identification signal to the remote ter-. * : 1 ;. . v , 
minal. ■ V : " io \ 
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(54) Image handling method and system 



(57) An image handling method and system for exe- 
cuting the method. The method comprises: 

scanning at a^ranner statioh ; Vorfe or more hand; 
copy image sets to obtain corresponding imajge%et 
signals; 

assigning an associated unique identification signal 
to each image set signal; 

communicating each image set signal and the 



. associated identification signal to a hub station 
- which is remote from the scanner station; 

forwarding an identification corresponding to an 
j identification signal to a terminal which is remote 
! from the hub station and the scanning station, by a 
' route independent of the hub station; ' * 
storing the communicated image set signals and 
associated identification signals at the hub station. 
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